| INTRODUCTION
For millennia, families have borne the main responsibility for caring frail older people in China. However, the traditional caregiving system is increasingly strained, and a growing number of older people need some kind of long-term care (LTC). 1 Between 2015 and 2050, the number of people aged 60 years and over will more than double from 222 million to 480 million. The number of older people with limitations in activities of daily living (ADLs) is projected to rise from 40 million in 2015 to 98 million in 2050. [2] [3] [4] [5] Thus, in that period, the demand for LTC is growing by a factor of 2.5, while the pool of potential informal caregivers is shrinking. Hence, the need for LTC coverage outside traditional informal networks and the risk for unmet LTC needs will grow substantially in China. 1, 6 Additionally, China also faces challenges to bridge disparities in LTC needs and LTC coverage among different socioeconomic groups and regions during its rapid socioeconomic modernization and urbanization. [6] [7] [8] In this context, the Chinese government has started a process of policy experimentation for long-term care insurance (LTCI) in 2016, aiming at establishing and improving the policy framework for social LTCI till 2020.
Given China's sheer size and regional socioeconomic differences, it is clearly difficult to implement a one-sizefits-all approach for LTCI. As with many reforms in other policy areas, 9, 10 China decided to develop LTCI through policy experimentation. Under the umbrella of "experimentation," the central government encourages subnational governments to carry out pilot programs for exploring novel policy options and solving problems through a process of trial and error. Lessons learned from the pilot programs will help the central government find an appropriate policy with contextual fit nationwide. 10 Hence, 15 pioneer cities 11 were selected for implementing LTCI pilots, instead of a direct start with a national scheme. Since the first day of their implementation, the performance of these LTCI pilots has received increasing attention from researchers and policy makers. Several studies addressed cost issues, including financial efficiency 12 and expenditure projections. 13, 14 However, besides a balanced budget, meeting individuals' needs and improving access to LTC services are also key features of a successful LTCI. But respective information is still scant for these fresh pilots. Therefore, this paper is an attempt to fill this gap. It provides an in-depth analysis of the effects of the LTCI pilots on access in terms of coverage, eligibility, and benefits and of the challenges to be addressed in improving existing pilots before nationwide implementation. More specifically, the analysis proceeds in three steps. Firstly, it estimates the proportion of the population aged 45+ in need of care, differentiating by three levels of dependency. Secondly, assuming a nationwide implementation of the LTCI pilots, the paper explores the proportion of the population covered by each LTCI pilot, it studies eligibility for benefits in each of the LTCI programs, and the types of benefits provided in each of the LTCI programs. Thirdly, these results will be discussed with a view to changes required to ensure more comprehensive and more equal access to LTCI.
To allow for a full picture of the context, the paper starts by briefly introducing the background of China's current policy experimentation on LTCI. After introducing data and methods, the paper proceeds with introducing the main results for estimating needs, coverage, eligibility, and benefits. This is then followed by a discussion of the most critical factors of the current LTCI pilots in terms of access and a brief conclusion and outlook.
| BACKGROUND
For LTC policy experimentation and innovation in China, pioneer cities were selected from diverse geographical regions, with variations in economic development, population aging, and fiscal capacities. To date, all the 15 cities have launched their individual LTCI pilots that are varying in program design. Differences include, but are not limited to, targeting a specified population or providing universal coverage; covering all ages or concentrating on older people; setting broad or narrow eligibility criteria for benefits; requiring a high or low copayment; providing institutional care and/or noninstitutional care services; allowing cash allowances or not. Table 1 provides a summary of the broad features of the 15 LTCI pilots.
Despite substantial space for flexible policy tailoring, the subnational governments developed LTCI pilots under an overall policy framework set by the central government. This encourages pilots to establish a stand-alone LTCI fund but allows them to be financed by the medical insurance system for reducing implementation difficulties and financial pressure. As a result, while LTCI is designed as an independent insurance system, all LTCI pilots still opt for medical insurance funds as the principal, and even the sole, funding source of LTCI. This dependency relationship results in the fact that China's medical insurance system acts as the landscape of emerging LTCI. The medical insurance system consists of three basic insurances, namely the urban employee basic medical insurance scheme (UEBMI), the urban resident basic medical insurance scheme (URBMI), and the new rural cooperative medical system (NRCMS) for rural residents. 15 Via these three pillars, China's medical insurance system has achieved 95% coverage of the population, while large disparities still exist among subpopulations because of the differences in the funding level and in the benefit packages. 16 Since LTCI pilots largely depend on the funding pools of the medical insurance system, they naturally inherit properties of the medical insurance system to some extent.
| DATA AND METHODS
In identifying and analyzing LTCI pilot policy and program content, we reviewed LTCI policy and guidance documents The next stage is to formulate the concept of access. The precise formulation of access is highly contingent on the context where the analysis is taking place. 17 For China, given the lack of formal LTCI coverage, access is often considered to primarily refer to whether or not the individual is insured under LTCI. However, our analysis will go beyond LTCI coverage and will also consider eligibility for benefits, and the type of benefits provided in order to allow for a more comprehensive study of the impacts of the pilot programs on access to LTC.
In order to better understand these impacts, we use data from the 2015 wave of the China Health and for three levels of dependency ("Who needs long-term care?"), we next use our sample to estimate the coverage with LTCI ("Who participates in long-term care insurance?"), and we explore eligibility for benefits ("Who receives benefits from long-term care insurance?) and the benefits provided ("What are the benefits from long-term care insurance?").
The estimates follow the assumption that LTCI pilots are rolled-out nationwide, allowing a comparative perspective on how inclusive the different pilots are.
| RESULTS

| Who needs long-term care?
In China, most of the population in need of LTC is middle-aged and older adults; 57.2% of people who need daily care were aged 45 years or over in 2010, and this proportion is projected to reach 76.7% of 110.5 million disabled people by 2050. 18, 19 According to our analysis of the CHARLS 2015 wave, 14.3% of people aged 45 or over have daily care needs because of functional limitations (Table 2) ; 86.7% of the disabled are those with mild disability, and 7.0% and 6.3% are the moderately and severely disabled, respectively. With respect to their medical insurance coverage, we note that more than half of these disabled people aged 45 or over are rural residents enrolled in NRCMS. The proportion of rural residents in NRCMS accounts for approximately 65%, 66%, and 71% of the dependent populations with severe, moderate, and mild disability, respectively (Table 2 ). Of the severely disabled, around 11% and 9% are urban employees enrolled in UEBMI and urban residents enrolled in URBMI. The moderately disabled and mildly disabled have similar proportions of coverage in UEBMI and URBMI. The remaining disabled population, accounting for 18% to 19% of each tier, are not insured by any of the three medical insurances.
| Who participates in long-term care insurance?
Next, we estimate LTCI participation rates among adults aged 45 or over from the 2015 wave of CHARLS, assuming that the LTCI pilots are rolled-out nationwide (see Figure 1 ). Urban employees enrolled in UEBMI are the priority 
| Who receives benefits from long-term care insurance?
In LTCI pilots, eligibility for receiving LTC benefits is determined by several factors, including the assessment of disability, types of disability (physical or intellectual), minimum eligibility thresholds, and age limits. Most pilots assess the disability based on a simple scoring system, the Barthel ADL scale that emphasizes the physical indicators of applicants. A few pilots add assessment tools, such as the Karnofsky Performance Status (KPS) or the Mini Mental State Examination (MMSE), or introduce their own comprehensive instruments to assess the disability. Despite some variations in the scale for assessment, LTCI pilots generally categorize disabled people into three severity levels:
severe, moderate, and mild disability.
Those covered by LTCI are eligible for benefits if they have disabilities that result in a need for support in ADLs and treatments expected to last for at least 6 months. Eleven of the 15 cities (Anqing, Chengde, Chengdu, Chongqing, Guangzhou, Ningbo, Qiqihar, Shangrao, Changchun, Jingmen, and Shihezi) set severe physical disability as the minimum threshold for receiving LTC benefits. Besides severe physical disability, participants suffering from moderate physical disability are only eligible for receiving LTC benefits in the LTCI pilots of Nantong, Qingdao, and Suzhou. Shanghai is the one and only pilot where LTCI provides benefits to mildly disabled people. 20 In contrast with providing benefits to the physically disabled in all LTCI pilots, only three cities, Guangzhou, Qingdao, and Shangrao, expand LTCI coverage to people with intellectual disabilities. However, it is also not without limits in these three LTCI pilots. For instance, the intellectually disabled are ineligible for LTC benefits unless they are ADL-qualified in Guangzhou. In the case of Qingdao, people with intellectual disabilities have to fulfill additional requirements, including the age of 60 and above, severe dementia, and enrollment in UEBMI or URBMI. These restrictions exclude many younger people and rural residents with intellectual disabilities. Among the 15 cities, it is only the Shangrao pilot that does not discriminate in eligibility between the physically and the intellectually disabled.
Additionally, none of the 15 LTCI pilots sets a minimum age limit for LTC benefits except for Shanghai, where people under the age of 60 are ineligible to receive benefits. Under the age limit, although younger employees are eligible to participate in LTCI, they are unable to receive benefits until reaching the minimum age.
| What are the benefits from long-term care insurance?
LTCI pilots provide benefits via two basic forms: in-kind services and cash allowance (Table 1) . In-kind services are essentially covered by LTCI in all pilot cities. Specifically, however, in Changchun and Ningbo, in-kind services are limited to institutional care. In the other cities, LTCI covers institutional care and home care. In addition, in the Shanghai pilot, benefits are extended to community care services provided by nursing homes. While all the 15 pilots provide in-kind services, cash allowances are rarely covered. Only four cities (Anqing, Shihezi, Nantong, and Shangrao) offer the cash option as an alternative to in-kind services to maximize the choices of LTCI participants.
To mitigate the waste of services, in-kind services are generally subject to copayments up to a certain benefit ceiling. These copayments differ between pilots and for different services, ranging from 10% to 60% (see Table 3 ). In the pilots in Changchun and Qingdao, copayment levels differ by medical insurance rather than type of service. Eg, the Changchun pilot requires a 10% copayment for urban employees in UEBMI and a 20% copayment for urban residents in URBMI. Similarly, the Qingdao pilot requires a 10% copayment for urban employees and higher copayments for URBMI and NRCMS participants. In the previous reform of medical insurance, Qingdao consolidated URBMI and NRCMS and re-divided participants into two categories, namely residents who pay a lower premium and residents who pay a higher premium. With respect to LTCI copayments, residents at a higher premium pay 20% copayment, whereas those at a lower premium have to cover 60% of their benefits themselves. Note that the latter is most likely to be the rural population previously enrolled in NRCMS.
| DISCUSSION
The primary goal of LTC experimentation in China is to explore novel policy options that effectively address growing LTC needs. And, in fact, rolling-out any of these pilots nationwide would be an important step for developing a more comprehensive LTC system. However, with a view to the above analysis, current LTCI pilots exhibit numerous challenges for ensuring universal and equal access to LTC in China.
| LTCI coverage is insufficient to meet the increasing needs of disabled people
LTCI pilots fill a much-needed gap in public support for LTC, but the number of beneficiaries remains relatively small because of strict eligibility criteria, even in pioneer cities with a broader population coverage. LTCI in Qingdao, for instance, has covered all those under the three medical insurances and has extended benefits to those with moderate and severe physical disability and to those with intellectual disability. Still, less than 2% of its older population aged 60 years and over has received benefits from LTCI by the end of 2017. 21 According to our estimates, only between 9% and 11% of the disabled are urban employees enrolled in UEBMI. The major population in need of LTC are rural residents enrolled in NRCMS, accounting for more than 60% of the disabled. Accordingly, in cities where LTCI only covers urban employees, the share of those receiving LTC benefits will be much lower than in the case of Qingdao. This discloses a large gap between the needs of disabled people and access to LTC benefits in China's policy experimentation on LTCI. Additionally, the share of the older population receiving benefits is significantly lower than that in some countries with developed LTCI, for example Japan and Germany, where LTCI provides benefits to 13.5% and 10.5% of their population aged 65+, respectively. 
| Favoring urban employees exacerbates rural-urban disparities in unmet LTC needs
In most LTCI pilots, urban employees in UEBMI receive preferential access to public support. More than half of the pilots completely exclude the vast rural population. Evidence from previous studies indicates that China's rural-urban disparities in income and in access to medical care result in differences in health outcomes, with the rural population being worse off than the urban counterpart. [23] [24] [25] [26] [27] An analysis of data from CHARLS also showed that rural-urban disparities exist in unmet LTC needs and that the gap increased significantly with the intensity of needs. 8 The majority of people with potentially greater LTC needs are those in the rural population, but the exclusion under most LTCI pilots leaves them lacking access to LTC. That may further exacerbate existing rural-urban disparities in unmet LTC needs, because LTC services continue to be unaffordable for many rural residents without access to LTCI.
To narrow rural-urban disparities, some pilots are in a process of integrating those insured by URBMI and NRCMS and of further expanding LTC coverage for the rural population. However, inequalities remain. For instance, most rural participants of LTCI in Qingdao are ineligible for institutional care, but also have to pay a higher copayment for benefits compared with their urban participants. That could create access barriers for the rural population. Evidence from Qingdao points out that, during the first 6 months after the LTCI coverage expansion to the rural population, more than 86% of beneficiaries remain urban employees. The cost of home visit services that are available for rural beneficiaries only accounted for 0.33% of the total LTC expenditure in that city. 28 
| Unequal access to LTCI remains for certain vulnerable subpopulations
Apart from disadvantages for rural residents, unequal access to LTCI also exists for many vulnerable subpopulations because of the narrow eligibility criteria. Firstly, the dependency relationship between LTCI pilots and the medical insurance system has left out the population without basic medical insurance. Our analysis of data from CHARLS shows that around 17% of disabled adults are not involved in any of the three basic medical insurances. This number is consistent with a previous analysis based on the Chinese Longitudinal Healthy Longevity Survey (CLHLS),
reporting that 21% of the older disabled population in China is without medical insurance. 29 Actually, many studies suggested that these people are one of the most disadvantaged subpopulations likely to have less income and worse health status in China. 24, 30, 31 The lack of access to both public medical care and to LTC will double down them to an even more disadvantaged position.
Secondly, most LTCI pilots prefer people with physical disabilities and exclude a significant number of the intellectually disabled people needing LTC. Around 11.9% of China's disabled people are those with intellectual disabilities, and the prevalence is expected to accelerate. 32 However, in many pilots they are ineligible for benefits, leading to a new inequality in access to LTCI between the physically disabled and the intellectually disabled. Finally, in the city of Shanghai, urban employees have to pay into the health care system (which funds LTCI) without access to LTC benefits before they turn 60 years. While comprehensible from a funding perspective, such a strict age limitation is counter the principle of social insurance and unfair for the younger disabled employees if there are no alternative care provisions. LTCI systems in South Korea and Japan also set age limits. Accordingly, only those aged 65 years and older are eligible for all types of LTC in these countries, but younger participants still have access to LTC benefits here in case of age-related LTC needs.
33,34
| Preference for institutional care can lead to new inequalities in access to LTC
In the current LTCI pilots, there is no clear preference for home care and community care in terms of provision and copayment. In contrast, some pilots only cover services in institutions or set a lower copayment for institutional care when compared with noninstitutional care. Evidence from other countries shows that policy initiatives favoring institutional care potentially lead to a rapid expansion of institutional care services and over-institutionalization. 22, 35 And, the preference for institutional care can create new inequalities in access to LTC in China, where LTC facilities are insufficient and unevenly distributed. 1 Currently, there are 7 million beds in older care facilities, covering 3% of the older population in China. 36 The shortage of LTC facilities and the preference for institutional care in the LTCI pilots could not only lead to longer waiting times. Spending more on institutional care could also restrict beneficiaries' access to other, potentially more cost-effective LTC services. What is more, there is an uneven geographical distribution of LTC facilities concentrating in urban areas. For instance, more than 98% of designated LTC facilities are concentrated in urban areas of Qingdao. 28 Similarly, Nantong has 18 designated LTC facilities, and all of them are located in urban areas. 37 Thus, for the population in rural areas where institutional facilities are underdeveloped, opportunities to access formal care services remain very limited. 
| CONCLUSION
China is functioning as a laboratory of diverse policy innovations for LTCI. The policy experimentation is gradually changing the LTC landscape in China, complementing a family care-based LTC system progressively with a formal LTC system in which institutional care, community care, home care, and cash allowances are provided. By the end of 2017, approximately 4.4 million people had participated in the 15 LTCI pilots, and more than 75 000 participants had received LTC benefits. 38 The LTC policy experimentation has a great potential to explore novel policy options and to assess the pros and cons of alternative approaches. Rolling out these pilots nationwide will be a major step in developing a more comprehensive system of LTC addressing growing needs for LTC and decreasing informal capacities to provide the necessary care. However, as the analysis has shown, in the current design of LTCI pilots, 
